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elites, o\^3-H *\3L3, £$*H <#7] EHnj ^M#ei^ ^eHai^oi] ccj-^j- 

7}#«HAi ^|J>» ^"71 <^S^^ #^*Hr ^7flSl # 

£ 4 

tij^fiAl^l, HHEi ^^1 
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t-lHEi ^-§-s|S.{Circuit for driving data in a liquid 
crystal display device} 

£ l£r ^Hfl^l fc^^s. 

£ 2^r ^^-^^l ^^S^lsfl^^ #3 ^B] ^(poly-si )^ ^^SjSi 

3 : Bfolnj 5a ; 5b : €\xM/o}^3,H 

7a-7n, 8a-8n : ^#7] 9a-9n : ^El#UM 

<8> ^r^^r ^5*1 (Liquid Crystal Display device, LCD HI 

«-7ll- ^-f-SH ^^^1- S^r^ *H ^Wl^^^r #^1^ <^^1# 
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<9> ^^SAl^l^- i^E^- 5gff-E)« #tfl€- (Mobile 

Phone), PDA ^ ^ 4ftfl-g- ^MI^IM X^l^lS. ^e] °]-g-£}^ 91^. ^ 

*\, £°1 ^^-g- ^l^l ^-g-^l^l ^S*1#*1tt ^±.$\ ^V]*m^r 

<n> ^^SAl sfl^^r, JE^^f- 51^1 3*1 #5**1 ^ «a^^r ^^-i- #ul 

■^7flSl ^ 7l* # srVM-^l ^ L>^^ Mfl<l^ ^7flSl TflolE ^O]^, 

#71 TflolM e^l «oH^S Ufll^ ^Hr7fl£l t-fl 

olEi Sl-Ol*, #71 A TflolS ej-olazj- dlolBl Bl-^lofl <2}*fl ^ ^ fflS^i ^ Efl 
21 ZJ- sj-^ <8^6fl 4^r7fl2l #7l 711 o]M ^l^l^l 4 

Bl- #71 C-flolB] el-o]^ yj. S^^dfl o]7].^ ^^7fl5l «>^M€^l^El 

<12> ol^. ^-o] 6jj^ jlX\ #7l ^^^^1 Kfl^ofl HH^l: ol7>*> 

<13> £ l^r ^2fl2l ^^S^l^lfil ^ ^S.o]t^. 
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<14> ^, J#^% V}9\ Q6\, o^ S _X\^^. y ^-^ 7 fl^ TflojE Cflo]Ei 

oio] tafl<g£H nflE^^ SB:<8^* SHir <H3M(pixel array)^ ^ 

<15> <^7H, A oM ^^SAl^l^ cflolEi ^s|^«(2)^, 1, 4 3L^r 

6«lE(bit) c-flolE^CR, G, B)SJ- ^ 3? ^^^(Vsync, Hsync) 

zleIji #^^1J:(DCLK) ^ ^l^A]Ji(DTEN)l- ^S^sfl^U)^ 

Zj- C^olE^ JELEl-olttKlb)^ >H°1^ ^^°l*l(la)7> ^-i: 7fl^*>7l611 Ej- 
*fl<H 415- f-^ ^.o. 7 ]^^ ^=^(4)i4, Efo'lnj 3E t£ ]( 3 ) 

^^^l3fl^(l)^l *)|^Rr -^-f^tf ^-¥-(6) ^ 331^ 

^f(7) f^S ^^cf. 
<16> o$ 7 ]X\ t ^7} Efojnj ^ES.e](3)^ ir^o} nflS.^^- ^til^ZL 

<i?> ojsq. ^^SAlafl^ ^ z\£ #e] ^e]^( p0 ly-Si) ^^afl 

^S] 2)^.^ ^^-°r £ 2°} ^tf. 
<18> £ 2^ *i£ *Je]^ ^^a^l^^^ 2] 5.^ ^^£o]cf . 
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<19> w>sf Qo] t ^^^14^(l)°fl^ ^^7flfi] 711 o]e ^(Gl-Gm)^ Hi 

0 HM B}ol(Dl-Dn)^l *\3. SL^KE.-^- afl*!^ <H3MsK #7l zj- tIM 

— eKH >:*fi ^^5>7l ^tb ^7fl^ 511^1 (11) ^ tH 

2] (12)^, Z}- C-flolE^ ^o]o_ k ^-2] Ojg. ufipo^ Z| .g^dfl S}q-0] ^|£E E fl 

Xl^E^ tH3]7> ^*1SH cflolE] T 1 *^ ^tb ^7fl^ *fl 2 ^SI' 

31*1^(13) 52 ^3Kl4)Sf, ^-7) C-flolE^ ^-^3.^(2)21 Cl^^/0>^ZL ^ 
«-7l(5HH 3- t-lHEi B^H ^^>7] ^7fl^ 

^<?1(S1-Sn)^, ^7l *ll 2 5fl^liEKl3) ^ ttWUHH ^g-A] 

el] z}- 1-^-^5. ^-7} ^<?1(S1-Sn)^ <3^H1Jl-I- c-flo]El 

Bj-SH <=Q7}*Rr 4^r7fl^ ^^1^X16)1:3. ?<%&t±. 
<20> o]^ ^-ol, sfr 7 ) 7<\-8r #E] ^E]^ ^ ^ ^S^^ ^-§-5) 

5L^r 71^21 ^E]3. <2]^ 5]^^ 2})^ ^#^1 ^1- # 

3- M-¥°1 £*>3-2-3. dlolE-l e}-<y<Hi c]^#eflol ^oj.^. ^^*V4. icf-EM, # 7 1 

^^-71^ 71^51 «1^^ ^E)^- ^^^Al^-^o] ^j^ofl a] 

«fl ^ c-floiEi e>oi* ^ ^ #^<H°> tlr*}. 

^ ^ SH^^f" ^>7l 3*lH^ Clxl^/oV^n ^7121 ^ 

* ^SKn. ^ * =711 ^Ife ^^4°1 #-?T» ^7>Al^o> <£t}-. 
<21> o]S!|. £o) ^2flo^ oj^^^o] 

<22> £ 3 .g- o^aV^ol ofl^^A]^-^!^ ^-3}- s^H^. 
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<23> £lJf°l]*1 <?l7>£)^- Til o)E. aI^aI^(GSTART) *J #3 <0Jl(GCLK, GCLKB)°fl 

z}- TflojE e}<yo)|^ =£*>3°-5. €^ ^l7>^4(gl, g2). 

<24> zl^ji ^-^-ofl^ oi7>5lfe dlo]Ei ^ ^Jl(DSTART) ^ #^^1s(DCLK, 

DCLKB)°ll ^«fl ^ «p}t} ^^^)^}7> H^sH 2}<y(Sl-Sn) 

<25> <^7)Ai, ^V7] Z}- TflolE ^ ^^>Cf #7l Cfl o] ^^-^ #7l 

aV^-tb^. *}-u|.s] tIMm ^ ^z> -^oj- c-flolEl ^^>(a)^ ¥^§: 

^r^W. "4*^, tfl^ ^sl^ ^^^Al^l^ ^sl^l al«fl ^ 

[^ol 01-J7 7.}- ^ 71 
<26> ^2fl^ oA^SAl^l^ HHEi ^-g^^l SW^fe 4 

<27> ^ ( <^ti>^ ii-fS^ ^^Ei ^tflS. ^^^1^]7> 

*17> ^l^^l Sl^i, §2Kfull color)4 ^7jl^(64gray °l^)5l 

^ ^!JL» ^#3H*Hr ^l* 1-^, #tfl^ Cfl7l i^Alofl^ 

^-7>2f £o] 7jl2:7> ^ ^1^7> ^ ^ efl S] Tfl £t}. 

<28> ojsq. z>oi i ajELofl n^e}- z>e}- 431 S£] <g#°l q^#elH€ *r 

SiU ^7>2f 7^0] 7]12:7|- ^ # ^1JL7> ^^^o) S)^ , # 

Hfl^l ^^SAl^l^l cflo}El ^-^s^ I^li ^^-^ nefloKGray)^ ^741^°! 
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<y^tr ±:3\JE.si\- ^^}o) ^(standby current)* £fe *rM-^ t^l^M^S. 

<29> ^, ^Hr Si^r <g S^l* ^ ^Xl^/Ol-^ZL 

^4 go) 7<\±W]*mo] JL^5\±: -g-g- 5&°Hfe #3 AS 4**rXI 

<30> -g- ^ ^ g-^l^^. «fl^e>7l ^SH <£#tr <3 

# W-e} ^-^-^ S.^ofl^ -g-^^ ^ 

£41}- *M #^1*1 ^ Sl^r ^^JL^l^l^ CflolB] ^f5|St 

<31> Olsq- ^ S-^-i- ^S>7l ifltr ^£^^0] cflolEl 

7} ^^*>7}ofl j%o}xQ 0_ S i^S^ #^^>J1 ^§>J7^^ g 
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<33> £ 4^ ^oll fffS. ^^S^l^^l^ C-flolE] ^3}^ 

<34> M}-^ on^s^N^ ^efl^ ^ T 1 ^* #j1 &7l nfl^l xg^].j7 

<35> ^, ^oll 4^ ^^SAl^l^l t-llolEi ^^j-^, oJ^S)^ 1, 4 

SE^ 6«lS(bit) t^^l-eflol c-ijojEKR, G, B)^ ^ ^ ^-g-7l>0 JUVsync, 
Hsync) #3^J:(DCLK) ^l^^lS(DTEN)# «3 ^ «>o> ^&*lsfl 

B^olnj aE|^( 3 )^^ # #3 AlJl ^ Aljr Jg-O] ^ ^ 

(3HH v]^ i ]]o) Alsl-, 4 zLeflo} 31^(64 gray(6bit), 2 

gray(lbit) *±3L£. ig^sH ^7} Bfo]^i 

5b)4, ^71 z)- cj^l^/cl-^zL ^7l#(5a, 5b, 5cHH #33^ # 
^-*Rr ^Hr7fl<^ f^-7]#(7a, 7b, 7n, 8a, 8b, 811)2}-, #7l 1 tHU/o}^ 
^- ^€-7l(5a)5l f^-^ ^71 2 ^^1^/^SZL ^^-71 (5b)^ 
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3*Hr ^7flSl 2 XL ^E]#ajA^(9a, 9b, 9n)sq-, ^-g-^^# A o v 7) <*j 

<36> <^7H, #71 B^o]n o l ^ES.s1( 3 )^. irgfloj Dfl S el# ^til^ # 

7] i=Wa/o>^M. &&7}7\ 2?m 3-f*fi*r *ft 1 tq^^/o>^n ^«r7l(5a) 
^^]S(64gray(6bit))» ^SRr ^^Hji, ^ 2 ^*1 W/^SZI ^«-7l 
(5b)^r ^ ^lS(2gray(lbit))# ^^l^cf. ^7} r)x)^/o\^rg_ 

H &&7}7} 37fl <?] ^^-<Hm 1 cl^m/of^zi ^^7)(5a)^ ^7ll2:(64gray, 
6bit)-& ^sRr ^*7l olJi, ^1 2 ^^m/o>^H ^^7l(5b)^r tAZ- 
(16gray, 4bit)# ^sHr ^^Hzi, A] 3 ^m/api^ZL ^«r7l(£^^^ 
&#)tt *i 7llS(2gray, lbit)* ^*Kr ^^Hcf. SE^t-, 01^^- 

°1 37fl5l ^«:7l7> ^°fl£r ^"71 ^7flSl ^#91^ 37II0I ^ ^ 

*>m-# #^*Hr 3 xl ^Bi#ejiA^7f ^7ii 

<37> StV, ^-^7flSl ul^^/ol-^ZL ^^-71 # ^q-nV -g^}^ ^]o1s}££ 

^-71 ^7flSl ^El#a]A-]7V ^^£1^1 &0>;£ ^ ^ ^^1}. 

<38> o]q\. £o) t X3]r)£_ cq^ t ^o)B\ til e ofl ^ o}e] 7}*] J£.JE.(mode)S 

M-^l ^$7l# ^Sjsq*] ^ ^7]£] ^c4-*Vcf. 
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<39> o]sq- go] -g. -gj^ofl ^^JLAl^l^ oflc^ ^-g-^-g- ^ 

<40> ^ , £. 45+ ^1 , tMIS z\7j\3i £E 27flS] S ^^-s>^ ^ 

Zieflo] sjl^ol o]Al^ ^ ^51^- ^-71 Efolxg ^J=t-&|(3)ofl 7>^*> 
3-, ^3|^<HH ^^o) g_A)S\±r 6bit^ ^#3H C-flo]Ei7> ^^Jl 7>^ 
^^nj ^Et-ei(3)^r ^^^^ ^#£iH *2 *ll<H4lJl*(^- 

<4 7flo]E c^olt^7> Sj-^^r *fl-$s}7W 3^t!: E^-ol^i z]- c]Afeflo| c-flo} 

<42> o]<2}- ^-o], ^1] 1 c]^^/0>^-SZl ^^7l(5a)^> -§-3-5q<H ^71 1 

(Sl-SnHl ^3£*1*HM 3^#3M €3. 

<43> «}^, ^CH^-O] ufl7l S.JEL ^EflS+ go) X^lS(lbit)^l 3^#3H C-flolE^ 

7} ^^^CfJl 7Mi5}&, AJ-71 Efolul ^H^slO)^ °^S^ 3^#3H 
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(5a)^r ^3*1 

<44> o)sq- ^-ol, 2 t^^l^/o>^zL ^^ r 7l(5b) , ?> <#7) *\) 2 c^lH 

*fl #7l £ 2^1 ^lS-ti(Sl-Sn)^ ^JE^M ^^-o] t^l^M ^ 

^^s]^ t^^H cfloiE-11- a] is nefloi efl^,§- + 

<46> oj^Hl^i ^ ^°fl ^^a^l^l^ 

<47> «^tii^o.s., cfTfls^ ^<3^M- ^#eiMH- ^ oiji, ^1-14 

##tb H2fl^ (graphic)^ ^TflS ^^-g- c^'^H^ ^ ^ejcfl Aj- 7 j - 
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5LJ=«- ^^*>J1 noil ^-g^fe- ^ih/o^jlzl ^711- 4^7fl 
^ ^e^o} ^^*>ol M^l^r x}#f>\E.3., ^SL& iW]^^ 

<49> ^, ^cfl^-ojlA-] -g^Aj-o] Cf^S ^f-^ ^-fofl^ l^ofl 15# <>1# 

(20-60Hz) ^ Sefl 4=] (refresh) sH^ 0 !^ 1-3 tH (f 1 icker)M- s^ofl ^-el7> 

. ^ €-^>M- ##tr ^7112: s^-ir ^4-^1^ ^sfl°J 

(frame rate)* c]^ ^HM 5-10Hz ^515] e]^^4=ll- S r <*|;E ^Aj-oj ^ 

^a];^ cl^^/o>^zi ^«r7lofl^o| a]^ ^^(setting)ol 
A)7lol ^o]$i 4 Hfl f7fs}££ i^xl^/oV^n £^71 2] ^ rfl^ ^ 
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[3^*8- 1] 

OL *)3L3. ^"71 Ej-o]nJ ^E-g-^o} Align o)-^ #^*Rr ^7fl^ 

^SAl^fl^S. #^H=r ^7fl^ %^7l«- sf-^H *fe 

[^n 1 * 2] 

*fl l *<H1 5a<^, 

3] 

*l] 1 5^1, 
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7)fe t\ 711^(64 gray 6bit)£] <3^M- ^*i*Kr ^^Hji, ^ 2 ^ltM 
^SZL ^«:7l^ ^7jl2:(2gray > lbit)^ ^*Kr ^«r7)^-i- -if-^AS 

4] 

*fl 1 &o^, 

^•71 C]^^M^ZL ^$7l7> 3711 ^alSlJl, 1 
7l^ t}7ll2:(64gray H^cr 6bit)£] ^^Rr ^*7l °]5L, ^ 2 t^i§/o}. 

^Sl ^^7l^ ^7ll^(16gray iE^r 4bit)^ <3^8r ^«r^ ^^Hji, *fl 3 
cl^l^/o>^zi &&7)^ 7,^l2:(3gray SE^r lbit)^ ^*Rr &&7}<$ 
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